The significant role of autophagy in the granular layer in normal skin differentiation and hair growth.
As a major intracellular degradation system, autophagy contributes to the maintenance of skin keratinocyte homeostasis. However, the precise role of autophagy in skin differentiation has not been fully investigated. To clarify whether autophagy plays a role in skin differentiation and maturation, autophagy-related gene 7 (Atg7)-deficient mice were generated. Atg7-deficient mice cannot survive for more than 24 h after birth. Therefore, the skins of Atg7-deficient mice and wild-type mice (as a control) were grafted onto severe combined immunodeficient mice. The resulting morphological and pathological changes were monitored for 28 days. Histopathological examination revealed acanthosis, hyperkeratosis, and abnormal hair growth in the skin grafts from the Atg7-deficient mice. Immune-density analysis of the skin grafts revealed reduced immunostaining of keratinization-related proteins, including loricrin, filaggrin, and involucrin, in the skin grafts from the Atg7-deficient mice. Furthermore, quantitative RT-PCR and Western blot analyses revealed the reduced expression of these three keratinization-related proteins in the skin grafts from the Atg7-deficient mice. Morphometric analysis using electron microscopy further revealed a reduction in the number and diameter of the keratohyalin and trichohyalin granules in these skin grafts. The differences were maintained for at least 1 month after transplantation. These results show that autophagy has a significant role in epidermal keratinization and hair growth until a certain stage of maturation.